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SYSTEM FOR BUSINESS PORTFOLIO
MODELING AND ANALYSIS

CROSS REFERENCES TO RELATED
APPLICATIONS

This application is related to U.S. patent application Ser.
No. 13/104,813, entitled STRATEGIC COLLABORATIVE
SALES TEAM IDENTIFICATION/CREATION BASED
UPON TALENT SCORE, CRM AND INCENTIVE COM-
PENSATION INSIGHT, filed on May 10, 2011, which is
hereby incorporated by reference, as if set forth in full in this
specification for all purposes.

BACKGROUND

The present application relates to software and more spe-
cifically to systems, user interfaces, and methods for access-
ing, displaying, organizing, and/or manipulating enterprise
data.

Systems and methods for accessing enterprise data are
employed in various demanding applications, including Busi-
ness Intelligence (BI), Incentive Compensation (IC), Cus-
tomer Relationship Management (CRM), Human Capital
Management (HCM), and other Enterprise Resource Plan-
ning (ERP) systems.

Effective access to data and accompanying mechanisms
for displaying and organizing the data are important for
enabling informed enterprise decision making. An enterprise
may maintain a broad Information Technology (IT) land-
scape, wherein different types of data are stored in multiple
disparate databases. Accessing the data may require expertise
spanning multiple disciplines.

Enterprises may lack highly effective mechanisms for inte-
grating and presenting data from multiple sources in a single
Graphical User Interface (GUI). Accordingly, when making
important business decisions, businesses often contract
experts to prepare specialized reports detailing information
relevant to the business decisions. However, preparation of
specialized reports can be costly, and the reports may be
incomplete.

Accordingly, important business decisions are often made
without complete knowledge of factors affecting the business
decisions. Critical business decisions can be based upon
guesses or gut feelings. Furthermore, important business
opportunities, unexplored solutions to problems, or important
decision-making options may be overlooked.

SUMMARY

An example method facilitates integrating enterprise data
from multiple sources in a common user interface to facilitate
informed decision making. The example method includes
displaying, via a first user interface display screen, a first set
of'one or more personnel icons representative of one or more
enterprise personnel; providing a first user option to select
one or more of the personnel icons, and displaying a second
user interface display screen in response thereto. The second
user interface display screen presents a first type of data that
is associated with one or more selected personnel icons. The
second user interface display screen further provides a second
user option to select one or more user interface features rep-
resentative of or associated with the first type of data to trigger
display of a third user interface display screen. The third user
interface display screen displays a second type of data that is
associated with the first type of data.
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2

Hence, in this example embodiment, context or informa-
tion continuity is maintained between different user interface
display screens by combining use of icons representative of
persons and the ability to transition between different display
screens that display different but related data pertaining to
selected personnel icons. This contextual data navigation
facilitates obtaining insight information with which to make
informed decisions.

In an illustrative embodiment, the example method further
includes providing a user option to perform an action affect-
ing or changing enterprise data associated with one or more
selected icons. The first type of data includes geographical
information. The second user interface display screen
includes a map depicting locations of one or more enterprise
personnel associated with one or more selected personnel
icons in the first user interface display screen.

The third type of data includes hierarchal data displayed
via a hierarchy in the third user interface display screen. The
hierarchy includes a graphical representation of one or more
enterprise personnel associated with the one or more selected
personnel icons. The example method further includes pro-
viding a user option to apply a color code or pattern code to
the hierarchy, wherein the code is based on a metric associ-
ated with each person. Each person is associated with the one
or more selected personnel icons.

In another example embodiment, the first type of data
includes hierarchal data. The second user interface display
screen includes a graphical depiction of an enterprise person-
nel hierarchy or portion thereof. The third type of data
includes social network data. The third user interface display
screen includes a graphical depiction of social network data
indicating one or more social connections between one or
more persons represented by the one or more selected per-
sonnel icons.

In another example embodiment, the first type of data
includes performance data pertaining to one or more enter-
prise personnel represented by the one or more selected per-
sonnel icons. The second type of data that is displayed via the
third user interface display screen further includes geographi-
cal information depicting sales performance of one or more
enterprise personnel by region.

The example method further includes graphically depict-
ing the first set of one or more personnel icons on a grid that
includes a first axis and a second axis. The first axis represents
afirst metric, and wherein the second axis represents a second
metric. The first metric and the second metric represent per-
formance data or ratings associated with each enterprise per-
son who associated with a depicted personnel icon. The grid
includes plural sections. An additional user option enables a
user to expand or magnify a section.

Examples of additional optional steps include providing a
third user option to view one or more data trends associated
with one or more enterprise personnel who are associated
with one or more selected personnel icons; and providing a
fourth user option to generate a report that includes informa-
tion displayed during navigation between the first, second,
and/or third user interface display screens.

Hence, certain embodiments discussed herein may provide
an interactive view into data, e.g., by enabling a user to
control how data is displayed and by enabling a user navigate
data and view the data in selected formats, such as via a map
view, hierarchy view, performance results view, and so on.
Such data-navigation capabilities may facilitate maximizing
situational awareness, i.e., decision-related business insight
information, that is relevant to a given enterprise decision.
Additional user options for performing actions affecting the
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data may facilitate implementation of decisions made in
response to selective viewing of the data.

Hence, certain embodiments discussed herein may provide
efficient and effective access to data maintained via multiple
sources in enterprise computing environments. Such data-
access mechanisms provide an interactive framework to sup-
port making informed business decisions.

Conventionally, extensive data mining and preparation of
multiple customized reports prepared over time would be
needed to support informed decision making. Embodiments
discussed herein may provide more timely and complete busi-
ness insight information while adding flexibility to support
changes to underlying data and to implement business deci-
sions by performing associated actions.

A further understanding of the nature and the advantages of
particular embodiments disclosed herein may be realized by
reference of the remaining portions of the specification and
the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagram illustrating an example embodiment of
an enterprise system including a data-aggregation module for
selectively aggregating data from plural sources.

FIG. 2 is a diagram illustrating a first example user inter-
face display screen, which may be generated via the system of
FIG. 1 and includes personnel icons.

FIG. 3 is a diagram illustrating a second example user
interface display screen providing a map view of geographi-
cal data associated with personnel icons selected via the user
interface display screen of FIG. 2.

FIG. 4 is a diagram illustrating a third example user inter-
face display screen providing a hierarchal view of hierarchal
data associated with personnel icons selected via the user
interface display screen of FIG. 2 or via one or more controls
of the user interface display screen of FIG. 3.

FIG. 5 is a diagram illustrating a fourth example user
interface display screen depicting a social network associated
with one or more personnel icons selected via the user inter-
face display screen of FIG. 2.

FIG. 6 is a diagram illustrating a fifth example user inter-
face display screen depicting performance results or other
data, via a graph, where the data is associated with one or
more previously selected personnel icons.

FIG. 7 is a flow diagram of a first example method adapted
for use with the embodiments of FIGS. 1-6.

FIG. 8 is a flow diagram of a second example method
adapted for use with the embodiments of FIGS. 1-6.

DETAILED DESCRIPTION OF EMBODIMENTS

Although the description has been described with respect
to particular embodiments thereof, these particular embodi-
ments are merely illustrative, and not restrictive.

For example, while the present application is discussed
with respect to systems and methods for facilitating access to
and manipulation of enterprise data to facilitate informed
decision making, embodiments are not limited thereto. For
example, any computing environment, such as those
employed in universities, governments, and so on, which rely
upon efficiently mining large data stores, may benefit from
data navigation, visualization, and manipulation methods dis-
closed herein.

Furthermore, while various embodiments disclosed herein
employ icons representing persons (called personnel icons
herein), embodiments are not limited thereto. Similar
embodiments, wherein icons represent data objects not per-
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taining to persons, may be employed without departing from
the scope of the present teachings. For example, other types of
icons, such as icons representing products, budgets, business
teams, business plans, goals, and so on, could be represented
as icons that act as starting points for analysis and transitions
between display screens.

For the purposes of the present discussion, a personnel icon
may be any icon or other user interface feature that is repre-
sentative of a person or an object associated with or charac-
terizing the person.

An enterprise may be any organization of persons, such as
a business, university, government, military, and so on. The
terms “organization” and “enterprise” are employed inter-
changeably herein. A talent management system or applica-
tion may be any software application or functionality for
facilitating selecting, organizing, or managing enterprise per-
sonnel or tasks performed thereby. Personnel of an organiza-
tion may include any persons associated with the organiza-
tion, such as employees, contractors, board members, and so
on.

Enterprise Resource Planning (ERP) software may be any
set of computer code that is adapted to facilitate managing
resources of an organization. Example resources include
Human Resources (HR), financial resources, assets, employ-
ees, and so on, of an enterprise. The terms “ERP software”
and “ERP application” may be employed interchangeably
herein. However, an ERP application may include one or
more ERP software modules or components, such as user
interface software modules or components. An ERP system
may be any infrastructure, i.e., resources, such as hardware
and ERP software, used to facilitate managing resources of an
organization.

For clarity, certain well-known components, such as hard
drives, processors, operating systems, power supplies, and so
on, have been omitted from the figures. However, those
skilled in the art with access to the present teachings will
know which components to implement and how to implement
them to meet the needs of a given implementation.

FIG. 1 is a diagram illustrating an example embodiment of
an enterprise system 10, which includes an ERP system 12.
The ERP system 12 includes a data-aggregation module 28
for selectively aggregating data from plural sources 18-24. A
client user interface system 14 includes hardware and soft-
ware for accessing the ERP system 12 via a network 16, such
as the Internet. Note that while a user may access the ERP
system 12 via a network, users may also access the ERP
system 12 directly, such as via user interface hardware
coupled to the GUI 30, without departing from the scope of
the present teachings.

The ERP system 12 includes plural data sources 18-24,
which include databases for maintaining various types of
data. The example data sources 18-24 include a Customer
Relationship Management (CRM) system 18, a Human Capi-
tal Management (HCM) system 20, an Incentive Compensa-
tion (IC) system 22, and a reports repository 24. The data
sources 18-24 are linked to a specialized Business Intelli-
gence (BI) application 26, which includes a data aggregation
module 28 for selectively retrieving data from or modifying
data in the plural sources 18-24 in accordance with com-
mands received from an insight/action Graphical User Inter-
face (GUI) software application 30, as discussed more fully
below.

The insight/action GUI software 30 communicates with
the data aggregation module 28 and may further communi-
cate with the client user interface 14 via the network 16. The
example insight/action GUI software 30 includes a data visu-
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alization module 32, a report generator 34, an action module
36, and a monitoring module 38 in communication with a
GUI controller 40.

Both the client user interface 14 and the GUI software 30
may include software components for generating display
screens, and hardware components, such as monitors, key-
boards, and so on, for interacting with user interface software
of the client user interface 14.

Note that while various components 12, 14, 18-40 of the
enterprise system 10 are represented by separate modules,
various modules may be integrated or combined into one or
more modules without departing from the scope of the
present teachings. Furthermore, the ERP system 12 may be
implemented on a single computer system or may be distrib-
uted among computing resources of a network.

In an example operative scenario, a user employs the client
user interface 14 to interact with the insight/action GUI soft-
ware 30 over the network 16. The GUI controller 40 receives
user commands from the client user interface 14, and adjusts
the user interface display screen data in response thereto. The
user interface display screen data is forwarded to the client
user interface 14 over the network 16 via the GUI controller
40 for display by the client user interface 14. Those skilled in
the art with access to the present teachings may readily imple-
ment embodiments discussed herein without undue experi-
mentation.

Based on user interaction with the client user interface 14,
the controller 40 selectively fetches data from one or more of
the data sources 18-24 and incorporates the data into a grid,
chart, graph, or other user interface visualization via the data
visualization module 32. The type of user interface visualiza-
tion employed is controllable by input received from the
client user interface 14 in response to user interaction there-
with, as discussed more fully below. A presented user inter-
face visualization acts as a viewing lens into the data main-
tained by the data sources 18-24.

For the purposes of the present discussion, a viewing lens
may be any user interface display screen that is adapted to
display data that has been filtered according to predetermined
criteria. For example, a depiction of a map via a user interface
display screen, where icons representative of persons are
positioned on the map according to their addresses, represents
an example viewing lens. The example viewing lens may be
called a geographical viewing lens for viewing geographical
data, where other types of data, such as sales performance,
may be omitted, i.e., filtered from the display.

When the GUI controller 40 detects a command from the
client user interface 14 indicative of a particular action
request, the GUI controller 40 activates the action module 36
to facilitate changing or manipulating data maintained by one
or more of the data sources 18-24 in accordance with the
action request or command. The action module 36 may
include machine-readable instructions, i.e., computer code,
that is adapted to selectively alter or augment data stored via
one or more of the data sources 18-24 based on user input
from the client user interface 14.

For the purposes of the present discussion, an action may
be any computer process or operation on underlying data, or
may be another function, such as a navigation function that
enables navigating to a different related menu item or user
interface display screen.

Examples of actions include, but are not limited to: Human
Resources (HR) transactions pertaining to a person or depart-
ment, e.g., department reorganization, job reassignment,
relocation, etc.; talent transactions, such as specification of a
successor to a particular employee position; rewards finaliza-
tion or granting; Customer Relationship Management (CRM)
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transactions, e.g., pertaining to sales quotas or territories;
team creation; Key Performance Indicator (KPI) specifica-
tion or goal setting; action plan creation and/or assignment;
modifications to or creation of compensation plans; budget
creation; creation of hiring or organizational plans, and so on.

The GUI controller 40 further includes instructions for
interfacing the client user interface 14 with functionality pro-
vided by the monitoring module 38. The monitoring module
38 includes computer code for computing trend information
based on historical data maintained by one or more of the data
sources 18-24. For example, a user may employ the client
user interface 14 to activate display of a history of perfor-
mance ratings for particular enterprise personnel. In accor-
dance with a trend analysis action or command from the user
interface client 14, the monitoring module 38 retrieves his-
torical data; calculates one or more trend indicators; and then
forwards the result to the data visualization module 32 via the
GUI controller 40. The data visualization module 32 then
combines the trend data into a visualization, such as a graph,
specified by a user who is interacting with the client user
interface 14. Data for rendering the visualization is then for-
warded to the client user interface 14 for display thereby.

A user may also employ the client user interface 14 and the
insight/action GUI software 30 to generate a report based on
data presented to the user during a data navigation session.
During a particular navigation session, a user may navigate
data stored via the data sources 18-24 while applying differ-
ent visualizations or viewing lenses to the data.

In response to a command or request from the client user
interface 14 specifying the generation of a report, computer
code running on the GUI controller 40 activates functionality
of'the report generator module 34. The report generator mod-
ule 34 may include computer code that is adapted to deter-
mine what information the user has navigated, and to
assemble a corresponding report in response to the received
command or request and the navigated data. The generated
report may then be saved in the reports repository 24.

For the purposes of the present discussion, navigation may
refer to a transition of a graphical user interface display from
afirstdisplay of one or more objects to a second display of one
or more objects in response to user selection of an object or
control in the first display of one or more objects. A user is
said to navigate data or to navigate a menu if the user selects
one or more different displayed objects or items to activate
other objects or items to be displayed.

An object, such as a data object, may be any grouping of or
encapsulation of data and/or functionality. Examples of
objects include classes or structures implemented via object-
oriented programming languages; tables, rows, or records of
a database; and so on. A representation of an object, i.e., a
displayed object, may be displayed via graphical depiction,
such as a menu item, dialog box, personnel icon, and so on.
The graphical depiction of an object may also be called an
object, a displayed object, or a node.

A visualization may be any graphical presentation of data
resulting from an information visualization technique. Infor-
mation visualization may be any process involving graphi-
cally representing data according to a method or scheme.
Example visualizations include pie charts, treemaps, bar
charts, graphs, and so on.

FIG. 2 is a diagram illustrating a first example user inter-
face display screen 50, which may be generated via the sys-
tem 10 of FIG. 1 and displayed via the client user interface 14
and/or GUI software 40 of FIG. 1. The user interface display
screen 50 includes a breadcrumb band 56 for indicating a
user’s navigation location among various user interface dis-
play screens.
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For the purposes of the present discussion, a breadcrumb
may be any mechanism for indicating a previously visited and
currently visited user interface display screen or menu item.
In the present specific embodiment, a particular breadcrumb
may act as a menu item upon user selection thereof. For
example, a user may select “Talent Review” from the bread-
crumb band 56 to access a main talent review screen.

The example user interface display screen 50 further
includes a login-indicator section 54, which illustrates, for
example, that a user named John Doe is currently logged into
the BI application 26 of FIG. 1, which is used to display the
screen 50. An optional menu bar 58 provides various addi-
tional options for accessing functionality and navigating data.
A submit button 60 and a save button 62 are provided for
submitting and saving any changes made to the user interface
display screen 50, respectively.

A population filter section 62 includes various population
filters 64, an active filter section 66, a holding area 68, and a
summary section 70. The population filters 64 are adapted to
facilitate selecting or filtering personnel icons 102 displayed
via a grid 52, as discussed more fully below. A time slider bar
108 is adapted to enable a user to view positions of various
personnel icons 102 at different previous times by dragging a
slider 108. A show progress control 110 may enable auto-
matic motion of the slider 108 in response to selection
thereof, thereby enabling a user to view how personnel icons
102 progress across the grid 52 in time.

Certain user interface features, such as the menu bar 58,
population filter section 62, slider bar, and show progress
control 110 may operate similarly to corresponding user
interface controls discussed more fully in the above-identified
co-pending U.S. patent application Ser. No. 13/104,813,
entitled STRATEGIC COLLABORATIVE SALES TEAM
IDENTIFICATION/CREATION BASED UPON TALENT
SCORE, CRM AND INCENTIVE COMPENSATION
INSIGHT, filed on May 10, 2011, which is fully incorporated
by reference herein.

The example grid 52 includes a vertical axis 72 and a
horizontal axis 74, which represent values of a first metric and
a second metric, respectively. The vertical axis 72 may rep-
resent, for example, a versatility metric associated with each
of the plotted personnel icons 102. The horizontal axis 74
may represent, for example, a sales quota performance metric
associated with each of the plotted personnel icons 102. Posi-
tions of the various personnel icons 102 on the grid 52 are
determined according to the values of the first metric and the
second metric associated with each of the personnel icons
102. Values of the first metric and the second metric may be
included in objects associated with each of the personnel
icons 102.

Versatility metrics and sales quota performance metrics
represent performance data, also called performance infor-
mation, associated with the personnel icons 102. For the
purposes of the present discussion, performance data may be
any information characterizing a performance of enterprise
personnel. Additional examples of performance data include,
knowledge metrics, reliability ratings, and so on.

A metric may be any measurement, parameter, or other
indicator associated with a person or thing. Examples of
metrics include sales performance scores, versatility levels,
and so on. Versatility of a person may be any measurement
quantifying or estimating the person’s ability to adapt to
various work environments or to accomplish a new set of
enterprise objectives or tasks.

The example grid 52 includes nine sections, which may be
assigned predetermined names to meet the needs of the
present implementation. Note that while nine sections are
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shown (Section 1 through Section 9), fewer or more sections
may be displayed, without departing from the scope of the
present teachings.

Each of the nine sections includes a zoom control 104,
which enables a user to zoom in on or otherwise expand a
particular section in response to selection of the correspond-
ing zoom control 104. Note that while a plus symbol is used
to depict the zoom control 104, other symbols may be
employed, or the zoom functionality may be activated by
merely clicking on a predetermined region (lacking any vis-
ible control) of a section.

Inthe present example embodiment, a user has employed a
marquee selection feature to select an example set of person-
nel icons 76. A user has employed a computer mouse dragged
across a region of the grid 52 to select the personnel icons 76.
Selection of the personnel icons 76 automatically activates a
drop-down menu 78. Alternatively, the drop-down menu 78
may be activated after selection of the personnel icons 76 by
activating a button, or by right-clicking a computer mouse.
Note that such implementation details are implementation
specific and may be altered to meet the needs of a given
implementation, without departing from the scope of the
present teachings.

The example drop-down menu 78, which is displayed in
response to or after selection of the selected personnel icons
76, includes various user interface controls (selection
options) for flipping selected icons to view data that appears
to be positioned behind the icons; for viewing the icons on a
mayp; for viewing certain statistics or results associated with
each icon; for viewing a hierarchy associated with each per-
son represented by one or the selected personnel icons 76; for
activating a trend-analysis view for depicting trends of certain
metrics associated with each of the selected personnel icons;
for viewing a social network graph pertaining to persons
represented by the selected personnel icons 76; for activating
an actions menu, and so on.

Inthe present example embodiment, selection of an actions
menu option from the drop-down menu 78 triggers display of
a sub-menu 80. The sub-menu 80 provides a list of various
user selection options for generating reports pertaining to the
selected personnel icons 76; adding associated notes; zoom-
ing in, expanding, or magnifying selected personnel icons 76;
adding goals for persons associated with selected personnel
icons 76; sending messages to persons associated with the
selected personnel icons 76; showing additional details per-
taining to persons associated with the selected personnel
icons 76; creating a team of persons associated with the
selected personnel icons 76; implementing HR transactions
pertaining to persons associated with the selected personnel
icons 76, and so on. The actions sub-menu 80 may be scrolled
to display additional user interface controls, i.e., selection
options.

Note that the various user options illustrated in the drop-
down menu 78 and actions sub-menu 80 are merely illustra-
tive. Different, more, or fewer options may be provided to
meet the needs of a given implementation, without departing
from the scope of the present teachings.

Note that while a marquee select mechanism is discussed
herein for selecting personnel icons, other selection methods
may be employed, without departing from the scope of the
present teachings. In a scenario wherein no personnel icons in
the grid 52 are selected, all of the personnel icons 102 may be
considered to have been selected. In this case, the drop-down
menu 78 may be activated in response to right-clicking a
computer mouse or via another mechanism. Furthermore,
note that while various user interface controls, i.e., selection
options, are provided in the drop-down menu 78 and sub-
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menu 80, the selection options may be provided via other
types of user interface controls, without departing from the
scope of the present teachings.

A navigation box 82 provides various user interface con-
trols 84-90 for navigating to different user interface display
screens with different viewing lenses, while maintaining data
continuity or context between the lenses, as discussed more
fully below. The example user interface controls 84-90
include a map view control 84, a hierarchy view control 86, a
grid view control 88, and a results graph view control 90. For
example, after selection of the personnel icons 77, selection
of the grid view control 84 will transition the display screen
50 to a display screen illustrating geographical information
associated with the personnel icons 76, as discussed below
with reference to FIG. 3.

The grid 52 is said to depict a first type of data associated
with the personnel icons 102, including the selected icons 76.
The first type of data includes versatility values and sales
quota performance values associated with each personnel
icon 102, as indicated by the positions of the personnel icons
102. A second type of data, such as geographical information,
associated with the selected icons 76 may be displayed in
response to selection of one of the controls 84-90 of the
navigation box 82. Context between display screens is pre-
served, since the versatility and sales quota performance
information and the subsequently displayed geographical
information are all associated with selected personnel icons
76. Hence, certain information continuity or context is main-
tained between various display screens, i.e., data viewing
lenses discussed herein.

For the purposes of the present discussion, geographical
information may be any information that is or includes or
refers to data that is related to a location or region.

FIG. 3 is a diagram illustrating a second example user
interface display screen 120, which provides a map view of
geographical data associated with the selected personnel
icons 76 FIG. 2. In FIG. 3, selected personnel icons 76 have
been repositioned on a map 124, where the positions of the
selected personnel icons 76 correspond to the address loca-
tions of the persons associated with the personnel icons 76.

The second user interface display screen 120 includes a
map section 122, which may be displayed, for example, in
response to selection of the “Map View” user option from the
drop-down menu 78 of FIG. 2, orin response to user selection
of'the grid view control 84 of the navigation box 82 of FIG. 2.

As discussed with reference to FIG. 2, the personnel icons
76 on the map 124 may be selected, e.g., via a marquee select
mechanisms or other selection mechanism, and a subsequent
drop-down menu 136 may be activated in response thereto or
thereafter. In the present example embodiment, the drop-
down menu 136 is similar to the actions drop-down sub-menu
80 of FIG. 2. In FIG. 3, the drop-down menu 136 has been
scrolled down to reveal additional example selection options
for facilitating initiating actions pertaining to or affecting
underlying data.

Various user interface display screens discussed herein,
such as the first display screen 50 of FIG. 2 and the second
display screen 120 of FIG. 3 are said to facilitate a combina-
tion of insight and subsequent action. In FIG. 2, insight is
provided by information, such as performance data associ-
ated persons who are associated with personnel icons 102,
and actions are enabled via one or more user interface con-
trols, such as offered by the drop-down menus 78, 80 of FIG.
2. With reference to FIG. 3, insight is provided by informa-
tion, such as geographical information associated with each
person associated with a displayed personnel icon 76, while
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subsequent action is enabled via one or more selection
options provided by the drop-down menu 136.

Additional insight, which may be considered a type of
geographical information, may be provided by selectively
coloring or patterning different regions on the map 124
according to a selected metric. For example, the map section
122 of the user interface display screen 120 includes metric-
selection controls 128, which enable a user to select a type of
metric to display. In the present example embodiment, the
selected metric measures budget-versus-spending numbers,
also called budget variance metrics.

Patterning options 130 provide options to adjust a pattern
or coloring of a region based on the budget-versus-spending
metrics associated with different regions. In the present
example embodiment, a user has configured the patterning
options 130 to display lighter colors for regions where the
differences between specified budget levels and correspond-
ing spending levels (i.e., budget minus spending) are greater
than corresponding darker areas. The budget-versus-spend-
ing metrics may be calculated for an entire enterprise, or
alternatively, may be calculated for individual persons corre-
sponding to the displayed personnel icons 76. When the bud-
get-versus-spending metrics are calculated and overlaid on
the map 124 for an entire enterprise, the relative positions of
the personnel icons 76 provide additional context for making
comparisons from which to gather additional insight related
to the personnel icons 76.

While the present embodiment illustrates example overlay
of budget variance metric values, overlay of other types of
information may be implemented. Furthermore, certain sec-
tions of a map may be expanded or zoomed in. Additional
related map views may be accessed by selecting one or more
navigation arrows 126 positioned in the map section 122. For
example, a subsequent map view, activated via selection of
one of the navigation arrows 126, could illustrate a break-
down of the map 124 by county as opposed to by state, as
currently illustrated.

FIG. 4 is a diagram illustrating a third example user inter-
face display screen 140, which provides a hierarchal view 146
of'hierarchal data associated with personnel icons 76 selected
via the user interface display screen of FIG. 2 or via the user
interface display screen 120 of FIG. 3. The third user interface
display screen 140 may appear in response to selection of the
hierarchy view control 86 of the navigation box 82 of FIG. 2
or3.

For the purposes of the present discussion, a hierarchy may
be any arrangement of items, e.g., data objects, names, values,
categories, and so on. The items may be ordered or positioned
such that they exhibit superior or subordinate relationships
with related items in a data set. A hierarchy may refer to a
displayed representation of data items or may refer to data and
accompanying relationships existing irrespective of the rep-
resentation.

An enterprise personnel hierarchy may be any power struc-
ture or depiction thereof of personnel in an organization. The
power structure may define powers or privileges of enterprise
personnel. Personnel of an organization, i.e., enterprise per-
sonnel, may include any persons associated with the organi-
zation, such as employees, contractors, board members, and
so on. Hierarchal data may be any information characterizing
a hierarchy.

The displayed hierarchy 147 depicts five hierarchy nodes
148-156 corresponding to the five selected personnel icons 76
of FIG. 2 or 3. An optional search field 142 and search button
144 enable a user to enter search criteria and trigger a corre-
sponding search of the hierarchy 146 for entered criteria, such
as search terms.
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The example hierarchy nodes 148-156 include respective
actions menus 158-166, which provide various user options
to perform actions pertaining to each person associated with
the nodes 148-156. Example user options for implementing
actions are shown in an action drop-down menu 166 activated
in response to user selection of the actions drop-down menu
158 of a first hierarchy node 148. Example user options
provided via the drop-down menu 166 include showing addi-
tional details associated with the first node 148; setting or
adjusting a sales quota for the person associated with the first
node 148, applying a color code to the nodes 148-156, creat-
ing a budget for the person associated with the first node 148,
and so on.

Note that application of a color code to the hierarchy 146
may cause the different nodes 148-156 to appear colored
according to values of one or more metrics as specified via a
selected coloring scheme. Selection of the “Apply Color
Code” user option from the drop-down list 166 may activate
an additional user interface display screen with user options
for selecting metrics and coloring schemes for application to
the hierarchy 146. Note that other types of data overlays or
mechanisms for visually distinguishing a node based on a
value of a metric associated therewith may be employed. For
example, different background patterns, shapes, or sizes may
be applied to the nodes 148-156 in accordance with a selected
metric and scheme that maps the selected metric values to
different patterns, shapes, sizes, etc.

FIG. 5 is a diagram illustrating a fourth example user
interface display screen 180 depicting a social network 182
that is associated with one or more personnel icons 184-192
selected via one or more of the user interface display screens
of FIG. 2-4. The fourth display screen 180 may be accessed,
for example, via selection of the “Social Network Graph”
option of the drop-down menu 78 of FIG. 2. Furthermore, a
button or control may be added to the navigation box 82 of
FIGS. 2-4 to facilitate activating the social network user inter-
face display screen 180.

Various personnel icons 184-192 depicted in the social
network 182 are interconnected via lines illustrating social
relationships, e.g., friend associations. Note that various addi-
tional user interface controls, drop-down menus, and so on,
other than those shown in FIG. 5, may be provided without
departing from the scope of the present teachings.

The navigation box 82 provides additional controls 84-90
for navigating to or back to a different user interface display
screen. Furthermore, note that the breadcrumb bar 56 may be
employed in various user interface display screens discussed
herein to facilitate navigating between display screens while
maintaining context or information continuity or visual con-
tinuity.

FIG. 6 is a diagram illustrating a fifth example user inter-
face display screen 200, which depicts example performance
results or other data, via a graph 210, where the data is
associated with one or more previously selected personnel
icons. For example, each of the five bars of the graph 210 may
indicate revenue generated by each of the five persons asso-
ciated with the five selected personnel icons 76 of FIG. 2
during a predetermined time interval, such as 2009.

Revenue generated is represented by a vertical axis 212,
while the horizontal axis represents the person during 2009.
An optional legend 216 indicates which bars of the graph 210
correspond to which persons associated with selected person-
nel icons, such as the icons 184-192 of FIG. 5.

The graph 210 is provided in an analytics tab 202, which
includes additional user interface controls 206 for selectively
changing graph parameters to reveal additional insight infor-
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mation. A reports tab 204 may be selected to access various
user interface controls for triggering generation of one or
motre reports.

FIG. 7 is a flow diagram of a first example method 220
adapted for use with the embodiments of FIGS. 1-6. The
example method 220 is adapted to facilitate access to enter-
prise data and includes a first step 222, which involves dis-
playing, via a first user interface display screen, a first set of
one or more personnel icons representative of one or more
enterprise personnel. The first user interface display screen
may correspond to, for example, one of the user interface
display screens of FIGS. 2-6.

A second step 224 includes providing a first user option to
select one or more of the personnel icons and display a second
user interface display screen in response thereto, wherein the
second user interface display screen presents a first type of
data associated with one or more selected personnel icons.

For the purposes of the present discussion, data is said to be
associated with a personnel icon if it is part of a data object
represented by the icon or is otherwise related, such as via a
graphical depiction. For example, in a map that shows sales
performance data of a company in combination with person-
nel icons positioned on the map, the performance data is said
to be associated with the displayed personnel icons, whether
or not all of the displayed data is directly associated with a
particular displayed personnel icon.

The second user interface display screen may correspond
to, for example, another one of the user interface display
screens of FIGS. 2-6. The first type of data may represent, for
example, performance data provided via the grid 52 of FI1G. 2.

A third step 226 includes providing a second user option,
via the second user interface display screen, to select one or
more user interface features representative of the first type of
data to trigger display of a third user interface display screen.
The third user interface display screen presents a second type
of data associated with the first type of data. The one or more
user interface features may include, for example the person-
nel icons of FIGS. 2-6 or navigation controls provided via
drop down menus 78, 80 or navigation boxes 82 associated
with selected or otherwise displayed personnel icons. The
second type of data may refer to, for example, geographical
data provided via the second user interface display screen 120
of FIG. 3.

A fourth step 228 includes providing a user option to per-
form an action affecting or changing enterprise data associ-
ated with one or more selected icons. The action may include,
for example, setting a sales quota or goal for a person asso-
ciated with a particular personnel icon.

Note that the method 220 of FIG. 7 may be altered, such as
by removing steps, adding steps, interchanging certain steps,
and so on, without departing from the scope of the present
teachings.

FIG. 8 is a flow diagram of a second example method 230
adapted for use with the embodiments of FIGS. 1-6. The
second example method 230 includes a linking step 232,
which includes linking plural data sources via an interfacing
module, such as the data aggregation module 28 of FIG. 1.

A subsequent GUI step 234 includes employing a graphi-
caluser interface in communication with the interfacing mod-
ule to implement subsequent steps.

The subsequent steps include a first option-providing step
236, which includes providing a first user option to select a
first viewing lens through which to view the data. The first
viewing lens displays data that has been filtered according to
the lens.

A subsequent depicting step 238 includes depicting a sec-
ond user option, via the first viewing lens, to transition from
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displaying a first set of data via the first viewing lens to
displaying a second set of data via a second viewing lens. The
second set of data is related to one or more elements of the first
set of data.

Next, an indicating step 240 includes indicating a relation-
ship between one or more elements of the first set of data and
one or more elements of the second set of data.

A subsequent providing step 242 includes providing a user
option to perform an action affecting data maintained by one
or more of the plural data sources.

The method 230 may be modified or altered without
departing from the scope of the present teachings. For
example, and additional step may be added, which includes
employing the first viewing lens to provide a user option to
navigate to the second set of data.

Although the description has been described with respect
to particular embodiments thereof, these particular embodi-
ments are merely illustrative, and not restrictive.

Any suitable programming language can be used to imple-
ment the routines of particular embodiments including C,
C++, JAVA®, assembly language, etc. Different program-
ming techniques can be employed such as procedural or
object oriented. The routines can execute on a single process-
ing device or multiple processors. Although the steps, opera-
tions, or computations may be presented in a specific order,
this order may be changed in different particular embodi-
ments. In some particular embodiments, multiple steps
shown as sequential in this specification can be performed at
the same time.

Particular embodiments may be implemented in a com-
puter-readable storage medium for use by or in connection
with the instruction execution system, apparatus, system, or
device. Particular embodiments can be implemented in the
form of control logic in software or hardware or a combina-
tion of both. The control logic, when executed by one or more
processors, may be operable to perform that which is
described in particular embodiments.

Particular embodiments may be implemented by using a
programmed general purpose digital computer, by using
application specific integrated circuits, programmable logic
devices, field programmable gate arrays, optical, chemical,
biological, quantum or nanoengineered systems, components
and mechanisms may be used. In general, the functions of
particular embodiments can be achieved by any means as is
known in the art. Distributed, networked systems, compo-
nents, and/or circuits can be used. Communication, or trans-
fer, of data may be wired, wireless, or by any other means.

It will also be appreciated that one or more of the elements
depicted in the drawings/figures can also be implemented in a
more separated or integrated manner, or even removed or
rendered as inoperable in certain cases, as is useful in accor-
dance with a particular application. It is also within the spirit
and scope to implement a program or code that can be stored
in a machine-readable medium to permit a computer to per-
form any of the methods described above.

Asused in the description herein and throughout the claims
that follow, “a”, “an”, and “the” includes plural references
unless the context clearly dictates otherwise. Also, as used in
the description herein and throughout the claims that follow,
the meaning of “in” includes “in”” and “on” unless the context
clearly dictates otherwise.

Thus, while particular embodiments have been described
herein, latitudes of modification, various changes, and sub-
stitutions are intended in the foregoing disclosures, and it will
be appreciated that in some instances some features of par-
ticular embodiments will be employed without a correspond-
ing use of other features without departing from the scope and
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spirit as set forth. Therefore, many modifications may be
made to adapt a particular situation or material to the essential
scope and spirit.
We claim:
1. A method, performed by one or more processors, for
modeling enterprise data, the method comprising:
accessing one or more data objects from data objects stored
in databases of an enterprise system that manages
resources of an organization of an enterprise, wherein
the databases include a customer relationship manage-
ment system, a human capital management system, an
incentive compensation system and a reports repository
system, and wherein each of the data objects is associ-
ated with a plurality of different types of enterprise data;
selecting, in response to user input at a client graphical user
interface of an insight and action graphical user interface
software, a subset of one or more icons from a larger set
of icons, with each icon representing one of the one or
more data objects, each of the one or more data objects
corresponding to a person in the enterprise;
communicating the selecting between the insight and
action graphical user interface software and a data
aggregation module via a network, wherein the insight
and action graphical user interface software includes a
data visualization module, a report generator, an action
module, a monitoring module each in communication
with a graphical user interface controller;
selectively retrieving data objects that are associated with
the subset of the one or more icons from at least one of
the databases;
forwarding the retrieved data objects to the client graphical
user interface over the network via the graphical user
interface controller;
generating user interface display screens displaying the
subset of one or more icons using the client graphical
user interface and the insight and action graphical user
interface software;
depicting a login-indicator section, on at least one of the
user interface display screens, indicating a name of a
logged in user;
depicting, on at least one of the user interface display
screens, a population filter section with respective popu-
lation filters for further filtering the subset of one or more
icons;
depicting, on at least one of the user interface display
screens, a time slider bar for viewing positions of the
subset of one or more icons at different previous times
by dragging a slider associated with the time slider bar;
depicting, on at least one of the user interface display
screens, a show progress control, for viewing progress of
the subset of one or more icons across a grid in time;
providing icon flip control, on at least one of the user
interface display screens, to view data positioned behind
a selected icon;
providing a drop-down menu, on at least one of the user
interface display screens, with respective options for
adding notes, adding goals for a person represented by a
selected icon, sending a message to the person repre-
sented by the selected icon, showing additional details
pertaining to the person represented by the selected icon,
and creating a team of people associated with the person
represented by the selected icon;
providing a zoom control, on at least one of the user inter-
face display screens, for expanding a specific section of
at least one of the user interface display screens;
providing a navigation box, on at least one of the user
interface display screens, for navigating between differ-
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ent user interface display screens, wherein the naviga-
tion box includes a map view control, a hierarchy view
control, a grid view control, a social network view con-
trol, and a results graph view control;

in response to a user input signal selecting the map view

control from the navigation box to select a first view for
the subset of one or more icons, displaying the subset of
one or more icons on the client graphical user interface
by positioning the subset of one or more icons on the first
view with respect to metrics, wherein the displaying of
the subset of one or more icons further comprises: incor-
porating the subset of one or more icons into a user
interface visualization via the data visualization module,
wherein the user interface visualization acts as a viewing
lens into data objects stored in the databases, wherein the
viewing lens is selected from a geographical viewing
lens with icons representing people positioned on a map
according to their respective addresses;

in response to a user input signal selecting another option

from the navigation box to select a second view for the
subset of one or more icons, activating the action module
that manipulates the data objects stored in the databases
in accordance with the selected option, and transitioning
from displaying the first view to displaying the second
view while maintaining information and context conti-
nuity between the first view and the second view, the
second view including an indicator for each icon in the
selected subset of one or more icons, positioning the
subset of one or more icons on the second view with
respect to metrics, the second view including a second
viewing lens displaying a different type of enterprise
data that corresponds to the hierarchy view control, the
grid view control, the social network view control, or the
results graph view control, wherein the first view and the
second view each depict the same number of icons that
represent the same number of data objects; and
displaying respective breadcrumb bands on the first view
and the second view corresponding with respective user
interface display screens, wherein the breadcrumb
bands indicate navigation locations among the respec-
tive user interface display screens, and wherein a bread-
crumb band acts as a menu item upon user selection.

2. The method of claim 1 wherein the geographical viewing
lens includes a geographical map depicting locations of indi-
cators corresponding to each of the icons.

3. The method of claim 2 wherein a talent viewing lens
includes a visualization of talent data and displays a talent
score of one or more personnel icons populating the subset on
a grid that includes a first axis and a second axis.

4. The method of claim 3 wherein the first axis represents a
first metric, and wherein the second axis represents a second
metric, and wherein the first metric and the second metric
represent data or ratings associated with each enterprise per-
son who is associated with a depicted personnel icon.

5. The method of claim 4 wherein the grid includes plural
sections, and further including providing a user option to
expand or magnify a section.

6. The method of claim 1 wherein an organizational view-
ing lens includes a visualization of hierarchical data and
displays a hierarchy including a graphical representation of
indicators corresponding to each of the icons.

7. The method of claim 6 further including providing a user
option to apply a color code or pattern code to the hierarchy.

8. The method of claim 6 wherein the organizational view-
ing lens includes a graphical depiction of an enterprise per-
sonnel hierarchy or portion thereof.
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9. The method of claim 1 wherein a network viewing lens
includes a visualization of network data and includes a
graphical depiction of social network data indicating one or
more social connections between personnel represented by
the one or more icons populating the subset.

10. The method of claim 1 wherein the geographical view-
ing lens displays geographical information depicting a per-
formance metric associated with one or more indicators cor-
responding to the one or more icons by region.

11. The method of claim 1 further including:

providing a user option to view one or more data trends

associated with one or more enterprise personnel who
are associated with the one or more icons.

12. The method of claim 1 further including providing a
user option to generate a report that includes information
displayed when navigating between the viewing lenses in a
plurality of different viewing lenses.

13. The method of claim 1, wherein the first viewing lens
includes a first section arrangement and wherein the second
viewing lens includes a second section arrangement that is
different from the first section arrangement.

14. The method of claim 13, wherein the first section
arrangement includes one or more map sections and wherein
the second section arrangement includes one or more grid
sections.

15. An apparatus for modeling enterprise data, the appara-
tus comprising:

one or more processors;

non-transitory storage media including one or more

instructions for:
accessing one or more data objects from data objects stored
in databases of an enterprise system that manages
resources of an organization of an enterprise, wherein
the databases include a customer relationship manage-
ment system, a human capital management system, an
incentive compensation system and a reports repository
system, and wherein each of the data objects is associ-
ated with a plurality of different types of enterprise data;

selecting, in response to user input at a client graphical user
interface of an insight and action graphical user interface
software, a subset of one or more icons from a larger set
of icons, with each icon representing one of the one or
more data objects, each of the one or more data objects
corresponding to a person in the enterprise;

communicating the selecting between the insight and
action graphical user interface software and a data
aggregation module via a network, wherein the insight
and action graphical user interface software includes a
data visualization module, a report generator, an action
module, a monitoring module each in communication
with a graphical user interface controller;

selectively retrieving data objects that are associated with

the subset of the one or more icons from at least one of
the databases;

forwarding the retrieved data objects to the client graphical

user interface over the network via the graphical user
interface controller;

generating user interface display screens displaying the

subset of one or more icons using the client graphical
user interface and the insight and action graphical user
interface software;

depicting a login-indicator section, on at least one of the

user interface display screens, indicating a name of a
logged in user;
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depicting, on at least one of the user interface display
screens, a population filter section with respective popu-
lation filters for further filtering the subset of one or more
icons;

depicting, on at least one of the user interface display
screens, a time slider bar for viewing positions of the
subset of one or more icons at different previous times
by dragging a slider associated with the time slider bar;

depicting, on at least one of the user interface display
screens, a show progress control, for viewing progress of
the subset of one or more icons across a grid in time;

providing icon flip control, on at least one of the user
interface display screens, to view data positioned behind
a selected icon;

providing a drop-down menu, on at least one of the user
interface display screens, with respective options for
adding notes, adding goals for a person represented by a
selected icon, sending a message to the person repre-
sented by the selected icon, showing additional details
pertaining to the person represented by the selected icon,
and creating a team of people associated with the person
represented by the selected icon;

providing a zoom control, on at least one of the user inter-
face display screens, for expanding a specific section of
at least one of the user interface display screens;

providing a navigation box, on at least one of the user
interface display screens, for navigating between differ-
ent user interface display screens, wherein the naviga-
tion box includes a map view control, a hierarchy view
control, a grid view control, a social network view con-
trol, and a results graph view control;

in response to a user input signal selecting the map view
control from the navigation box to select a first view for
the subset of one or more icons, displaying the subset of
one or more icons on the client graphical user interface
by positioning the subset of one or more icons on the first
view with respect to metrics, wherein the displaying of
the subset of one or more icons further comprises: incor-
porating the subset of one or more icons into a user
interface visualization via the data visualization module,
wherein the user interface visualization acts as a viewing
lens into data objects stored in the databases, wherein the
viewing lens is selected from a geographical viewing
lens with icons representing people positioned on a map
according to their respective addresses;

in response to a user input signal selecting another option
from the navigation box to select a second view for the
subset of one or more icons, activating the action module
that manipulates the data objects stored in the databases
in accordance with the selected option, and transitioning
from displaying the first view to displaying the second
view while maintaining information and context conti-
nuity between the first view and the second view, the
second view including an indicator for each icon in the
selected subset of one or more icons, positioning the
subset of one or more icons on the second view with
respect to metrics, the second view including a second
viewing lens displaying a different type of enterprise
data that corresponds to the hierarchy view control, the
grid view control, the social network view control, or the
results graph view control, wherein the first view and the
second view each depict the same number of icons that
represent the same number of data objects; and

displaying respective breadcrumb bands on the first view
and the second view corresponding with respective user
interface display screens, wherein the breadcrumb
bands indicate navigation locations among the respec-
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tive user interface display screens, and wherein a bread-
crumb band acts as a menu item upon user selection.
16. Non-transitory storage media including one or more

instructions for:

accessing one or more data objects from data objects stored
in databases of an enterprise system that manages
resources of an organization of an enterprise, wherein
the databases include a customer relationship manage-
ment system, a human capital management system, an
incentive compensation system and a reports repository
system, and wherein each of the data objects is associ-
ated with a plurality of different types of enterprise data;

selecting, in response to user input at a client graphical user
interface of an insight and action graphical user interface
software, a subset of one or more icons from a larger set
of icons, with each icon representing one of the one or
more data objects, each of the one or more data objects
corresponding to a person in the enterprise;

communicating the selecting between the insight and
action graphical user interface software and a data
aggregation module via a network, wherein the insight
and action graphical user interface software includes a
data visualization module, a report generator, an action
module, a monitoring module each in communication
with a graphical user interface controller;

selectively retrieving data objects that are associated with
the subset of the one or more icons from at least one of
the databases;

forwarding the retrieved data objects to the client graphical
user interface over the network via the graphical user
interface controller;

generating user interface display screens displaying the
subset of one or more icons using the client graphical
user interface and the insight and action graphical user
interface software;

depicting a login-indicator section, on at least one of the
user interface display screens, indicating a name of a
logged in user;

depicting, on at least one of the user interface display
screens, a population filter section with respective popu-
lation filters for further filtering the subset of one or more
icons;

depicting, on at least one of the user interface display
screens, a time slider bar for viewing positions of the
subset of one or more icons at different previous times
by dragging a slider associated with the time slider bar;

depicting, on at least one of the user interface display
screens, a show progress control, for viewing progress of
the subset of one or more icons across a grid in time;

providing icon flip control, on at least one of the user
interface display screens, to view data positioned behind
a selected icon;

providing a drop-down menu, on at least one of the user
interface display screens, with respective options for
adding notes, adding goals for a person represented by a
selected icon, sending a message to the person repre-
sented by the selected icon, showing additional details
pertaining to the person represented by the selected icon,
and creating a team of people associated with the person
represented by the selected icon;

providing a zoom control, on at least one of the user inter-
face display screens, for expanding a specific section of
at least one of the user interface display screens;

providing a navigation box, on at least one of the user
interface display screens, for navigating between differ-
ent user interface display screens, wherein the naviga-
tion box includes a map view control, a hierarchy view



US 9,424,536 B2

19

control, a grid view control, a social network view con-
trol, and a results graph view control;

in response to a user input signal selecting the map view

control from the navigation box to select a first view for
the subset of one or more icons, displaying the subset of
one or more icons on the client graphical user interface
by positioning the subset of one or more icons on the first
view with respect to metrics, wherein the displaying of
the subset of one or more icons further comprises: incor-

20

nuity between the first view and the second view, the
second view including an indicator for each icon in the
selected subset of one or more icons, positioning the
subset of one or more icons on the second view with
respect to metrics, the second view including a second
viewing lens displaying a different type of enterprise
data that corresponds to the hierarchy view control, the
grid view control, the social network view control, or the
results graph view control, wherein the first view and the

porating the subset of one or more icons into a user 10 second view each depict the same nurpber of icons that
interface visualization via the data visualization module, di relp re.sent the sa;ne Igumger of gaga O?ectst;hang Vi
wherein the user interface visualization acts as a viewing 1Sp ZYElg respedc fve breaderum di ands Ioln © st view
lens into data objects stored in the databases, wherein the ant ;f e sec(;n 1V1ew correspon hlng.wnthresgectg/e use;
viewing lens is selected from a geographical viewing iteriace display screens, wheremn the breaderum
15 bands indicate navigation locations among the respec-

lens with icons representing people positioned on a map
according to their respective addresses;

tive user interface display screens, and wherein a bread-
crumb band acts as a menu item upon user selection.

in response to a user input signal selecting another option
from the navigation box to select a second view for the
subset of one or more icons, activating the action module
that manipulates the data objects stored in the databases
in accordance with the selected option, and transitioning
from displaying the first view to displaying the second
view while maintaining information and context conti- L

17. The non-transitory storage media as recited in claim 16,

wherein the instructions for the accessing the one or more

20 data objects further include one or more instructions for

obtaining all of the information only from within the enter-
prise system that manages resources of the organization.



